Microvascular endothelial cell responses in vitro and in vivo: modulation by zoledronic acid and paclitaxel?
The cytotoxic agent paclitaxel and the anti-resorptive drug zoledronic acid are used in the early and advanced breast cancer setting, respectively. Both agents have been demonstrated to have anti-tumour and anti-endothelial actions. Combining paclitaxel with zoledronic acid induces a synergistic increase in apoptotic breast cancer cell death in vitro, suggesting an increased anti-tumour effect in vivo, but any specific effects on the normal microvasculature and potential side-effects of this combination remain to be established. The effects of zoledronic acid and paclitaxel were investigated, alone and in combination, on human microvascular endothelial cells in vitro, using functional assays including proliferation, migration, tubule formation and apoptosis. The in vivo effect of the drugs on the normal microvasculature was determined using the dorsal microcirculation chamber model. Zoledronic acid reduced human dermal microvascular endothelial cell (HuDMEC) proliferation, caused accumulation of cells in S phase, and inhibited migration, tube formation and Rap1a prenylation. Paclitaxel significantly inhibited tube formation and proliferation, and increased endothelial necrosis; the combination induced HuDMEC apoptosis and further enhanced the inhibition of tube formation and migration. The combination caused minimal effects on the normal microvasculature in vivo, suggesting that this potential therapeutic strategy is not associated with deleterious microvascular side-effects.